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Abstract
7KHIRUHWDUVXVRIWKHPDOHVFXWWOHIO\ Aenigmatias lubbockii 9HUUDOO'LSWHUD3KRULGDHLVEURDGDQG
HTXLSSHGZLWKIODWWHQHGDQGDSLFDOO\WUXQFDWHG)$7VHWDHRQWKHYHQWUDOVXUIDFHZKLFKDUHVXJJHVWHG
WREHLQYROYHGLQWKHLQWUDVSHFLILFSKRUHWLFEHKDYLRXULQFOXGLQJDLUOLIWLQJDQGGLVSHUVDORIWKHIHPDOH
7KHFRPELQDWLRQRI)$7VHWDHRQWKHPDOHIRUHWDUVLDQGUHJXODUO\DUUDQJHGPLFURWULFKLDRQWKHIHPDOH
WKRUDFLFVXUIDFHVLVVXJJHVWHGWRIRUPDFRPELQDWLRQRIDQDGKHVLYHVWUXFWXUHDQGSRVVLEO\DIDVWHQHU
V\VWHP&RPSDULVRQVDUHPDGHWR Puliciphora borinquenensis :KHHOHUZKLFKDOVRKDVDSWHURXV
IHPDOHVDQGPDOHIDFLOLWDWHGIHPDOHGLVSHUVDOEXWZKHUHIRUHWDUVDO)$7VHWDHDUHDEVHQW
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6SHFLHV RI WKH VFXWWOH IO\ VXEIDPLO\ $HQLJPDWLLQDH
KDYH ORQJ EHHQ NQRZQ IRU WKHLU PDUNHG VH[XDO
GLPRUSKLVP WKH IHPDOHV EHLQJ DSWHURXV
KDOWHUHOHVV DQG OLPXORLG RU FRFNURDFKOLNH LQ
DSSHDUDQFH 3HWHUVRQ  7KH IHPDOH
PRUSKRORJ\ KDV EHHQ OLQNHG WR WKH IDFW WKDW
DOPRVW DOO $HQLJPDWLLQDH KDYH EHHQ UHFRUGHG DV
EHLQJ HLWKHU P\UPHFRSKLOLF RU PRUH UDUHO\
WHUPLWRSKLOLF Aenigmatias lubbockii 9HUUDOO
'LSWHUD 3KRULGDH LV NQRZQ WR SDUDVLWL]H WKH
SXSDH RI WKH DQWV Formica fusca /LQQDHXV DQG
F. picea 1\ODQGHU ZKHUHDV RWKHU VSHFLHV VXFK DV
A. dorni KDYH EHHQ REVHUYHG LQ QHVWV RI F.
rufibarbis DQG F. glebaria DQG A. franzi ZDV
FDXJKW LQ WKH YLFLQLW\ RI Lasius niger DQG
Myrmica ruginodis 6FKPLW]  6PLWK 
'LVQH\  
7KH JHQXV Aenigmatias ZDV HUHFWHG E\ 0HLQHUW
 WR DFFRPPRGDWH KLV QHZ VSHFLHV A.
blattoides >  A. lubbockii 9HUUDOO@ ZKLFK ZDV
GHVFULEHG IURP D IHPDOH VSHFLPHQ FROOHFWHG IURP
D F. fusca QHVW +H GHVFULEHG WKH IHPDOH DV ORRNLQJ
PRUH OLNH D MXYHQLOH RI WKH FRFNURDFK Ectobius
lapponicus /LQQDHXV WKDQ DV DQ DFWXDO IO\
0HLQHUW
7KH ILUVW PDOH RI A. lubbockii ZDV GHVFULEHG
DOUHDG\ E\ 9HUUDOO  >LQ Platyphora 9HUUDOO
SUHRFFXSLHG@ DQG LW ZDV QRW UHFRJQL]HG DV
FRQVSHFLILF ZLWK 0HLQHUW¶V IHPDOH RI Aenigmatias
XQWLO 'RQLVWKRUSH   UHDUHG WKH DGXOWV
IURPWKHLUDQWKRVW¶VSXSDH
5HFHQWO\ WKUHH PDOH DQG WKUHH IHPDOH VSHFLPHQV
RI A. lubbockii ZHUH IRXQG GXULQJ VRUWLQJ RI
PDWHULDO DFTXLUHG E\ WKH 6ZHGLVK 0DODLVH 7UDS
3URMHFW .DUOVVRQ HW DO  DQG WZR SDLUV RQH
VWLOO in copula ZDV XQH[SHFWHGO\ IRXQG LQ D
ZLQGRZ WUDS DQG D SLWIDOO WUDS LQ 'HQPDUN :H
WDNH WKLV RSSRUWXQLW\ WR GHVFULEH WKH VWUXFWXUHV RI
WKH PDOH IRUH WDUVXV DQG GLVFXVV WKHLU VXVSHFWHG
UROHLQWKHFRSXODWRU\EHKDYLRXU
Materials and Methods
Puliciphora borinquenensis :KHHOHU ZDV
FKRVHQ IRU FRPSDUDWLYH VWXGLHV EHFDXVH RI LWV
DSWHURXV EXW RWKHUZLVH KDELWXDOO\ YHU\ GLIIHUHQW
IHPDOH FRPELQHG ZLWK WKH SUHVHQFH RI
LQIRUPDWLRQ RQ PDWLQJ EHKDYLRXU )RU HDFK RI WKH
WZR VSHFLHV VWXGLHG D PDOH DQG D IHPDOH ZHUH
WUDQVIHUUHG WKURXJK D JUDGHG VHULHV IURP  WR
DEVROXWH DOFRKRO EHIRUH EHLQJ SURFHVVHG LQ D
%DO7HF &3'  FULWLFDO SRLQW GULHU 7KH
VSHFLPHQV ZHUH WKHQ PRXQWHG RQ D VWXE DQG
VSXWWHUFRDWHG ZLWK SODWLQXP IRU  VHF  QP
RI FRDWLQJ XVLQJ D -HRO -)& +5 KLJK
UHVROXWLRQ ILQH FRDWHU 2EVHUYDWLRQV DQG SLFWRULDO
GRFXPHQWDWLRQ ZHUH GRQH RQ D -HRO -60  )
VFDQQLQJ HOHFWURQ PLFURVFRSH 0DOH DQG IHPDOH
IRUH PLG DQG KLQG OHJV ZHUH WDNHQ GLUHFWO\ IURP
DEVROXWH DOFRKRO DLUGULHG DQG WUDQVIHUUHG WR D
VWXE EHIRUH EHLQJ FRDWHG $OO OHQJWK
PHDVXUHPHQWV ZHUH WDNHQ GLUHFWO\ IURP 6(0
SULQWRXWV DQG ZKHQ JLYHQ DV DQ DYHUDJH DW OHDVW
ILYHPHDVXUHPHQWVZHUHWDNHQ
Results
Aenigmatias lubbockii
)LJXUHV
Material studied
'HQPDUN %RUQKROP 5DJKDPPHU 2GGH  PDOH
DQG  IHPDOH SLWIDOO WUDS  PDOH DQG  IHPDOH
ZLQGRZ WUDS YLL - 3HGHUVHQ
=RRORJLFDO 0XVHXP 8QLYHUVLW\ RI &RSHQKDJHQ
6ZHGHQ *RWODQG 5ROHNV  PDOHV DQG  IHPDOHV
±YLLL $UQH 3HWWHUVVRQ 0DODLVH WUDS 
PDOH DQG  IHPDOH >SODWLQXPFRDWHG RQ VWXEV@ LQ
WKH =RRORJLFDO 0XVHXP 8QLYHUVLW\ RI
&RSHQKDJHQ RWKHUV LQ WKH 6ZHGLVK 0XVHXP RI
1DWXUDO+LVWRU\6WRFNKROP
0DOHDQGIHPDOHKDELWXV)LJXUHV
Male
%RG\ OHQJWK  PP )LUVW WKRUDFLF VSLUDFOH
VLWXDWHG GRUVRODWHUDOO\ RQ QRWXP 7KRUD[ DQG
DEGRPHQDVLQ )LJXUH
)RUH WDUVXV  ƫP ORQJ ZLWK WDUVRPHUH  DERXW
WZR WKLUGV DV ORQJ DV WLELD DQG DOPRVW KDOI WKH
FRPELQHG OHQJWK RI WDUVRPHUHV ± 0LG WDUVXV
 ƫP ORQJ ZLWK WDUVRPHUH  KDOI DV ORQJ DV
WLELD +LQG WDUVXV  ƫP ORQJ ZLWK WDUVRPHUH 
KDOIDVORQJDVWLELD
)RUH WDUVXV PRUH UREXVW WKDQ PLG DQG KLQG
WDUVXV DV ZLGH DV WLELD DQG GLVWLQFWO\ IODWWHQHG
)LJXUH  3URWDUVRPHUHV ± EHDULQJ RQ WKH
XQGHUVLGH D GHQVH µFDUSHW¶ RI PLFURWULFKLD PL[HG
ZLWK IODWWHQHG DQG DSLFDOO\ WUXQFDWHG )$7 VHWDH
 ƫP ORQJ DQG  ƫP ZLGH )LJXUHV   7KH
)$7 VHWDH DUH VHW LQ GLVWLQFW VRFNHWV ZLWK D WLS
PRGLILHG LQWR D IODWWHQHG DUHD GLYLGHG E\ D ORZ
FUHVW 3URWDUVRPHUHV ± ZLWK VLPLODU )$7 VHWDH
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+\SRWKHWLFDOPDWLQJSRVWXUHVHHWH[WIRUH[SODQDWLRQ
EXW LQ D OHVV GHQVH DUUDQJHPHQW DQG RQO\ VSDUVHO\
GLVWULEXWHG RQ WDUVRPHUH  &ODZV DQG SXOYLOOL QRW
SDUWLFXODUO\ PRGLILHG SXOYLOOL RI PHGLXP VL]H
SDGVKDSHG)LJXUH
Female
%RG\ OHQJWK  PP DSWHURXV ZLWK KDOWHUHV
ODFNLQJ 7KRUDFLF QRWXP ZLWKRXW VXEGLYLVLRQV
DQG WRJHWKHU ZLWK WKH ILUVW WKUHH DEGRPLQDO
VHJPHQWV ODWHUDOO\ GUDZQ RXW PDNLQJ WKHVH
VHJPHQWV ZLGHU WKDQ WKH KHDG 6HJPHQW OHQJWK
PHDVXUHG DORQJ WKH ODWHUDO PDUJLQ WKRUD[ 
ƫP DEGRPLQDO VHJPHQWV ±  ƫP  ƫP
DQG  ƫP UHVSHFWLYHO\ WRWDO OHQJWK  ƫP 7KH
YHQWURODWHUDO VXUIDFH RI WKHVH H[WHQVLRQV LV
FORWKHG ZLWK DFDQWKDH RU PLFURWULFKLD 7KH QRWDO
H[WHQVLRQV KDYH D PHDQ OHQJWK RI  ƫP DQG ZHUH
VHW  ƫP DSDUW PHDVXUHG DV WKH DYHUDJH
GLVWDQFH EHWZHHQ WKH PLGGOH RI WZR PLFURWULFKLD
7KH ILUVW WKUHH DEGRPLQDO VHJPHQWV KDYH
PLFURWULFKLD ZLWK D PHDQ OHQJWK RI  ƫP DQG VHW
 ƫP DSDUW RQ DYHUDJH )LJXUH  7KH ILUVW
WKRUDFLF VSLUDFOH LV VLWXDWHG GRUVRODWHUDOO\ RQ WKH
QRWXP
)RUH WDUVXV  ƫP ORQJ ZLWK WDUVRPHUH 
DSSUR[LPDWHO\ RQH WKLUG DV ORQJ DV WLELD 0LG
WDUVXV  ƫP WDUVRPHUH  KDOI DV ORQJ DV WLELD
+LQG WDUVXV  ƫP WDUVRPHUH  KDOI DV ORQJ DV
WLELD
3URWDUVRPHUH  DERXW RQH WKLUG WKH FRPELQHG
OHQJWK RI SURWDUVRPHUHV ± $OO WDUVRPHUHV
F\OLQGULFDO DQG FDUU\LQJ PDLQO\ XQVSHFLDOLVHG
VHWDH DQG PLFURWULFKLD DOO WDUVRPHUHV ZLWK D IHZ
)$7 VHWDH GLVWULEXWHG DORQJ WKH YHQWUDO PLGOLQH
)LJXUH  &ODZV DQG SXOYLOOL QRW SDUWLFXODUO\
PRGLILHG SXOYLOOL RI PHGLXP VL]H SDGVKDSHG
)LJXUH0LGDQGKLQGWDUVLXQPRGLILHG
Puliciphora borinquenensis
)LJXUHV±
Material studied
6HYHUDO PDOHV DQG IHPDOHV IURP D FXOWXUH
PDLQWDLQHG DW WKH +RSH (QWRPRORJLFDO
&ROOHFWLRQV 2[IRUG 8QLYHUVLW\ 0XVHXP RI 1DWXUDO
+LVWRU\
0DOHDQGIHPDOHKDELWXVDVLQ )LJXUHV
Male
%RG\ OHQJWK  PP )RUH WDUVXV F\OLQGULFDO 
ƫP ZLWK WDUVRPHUH  KDOI DV ORQJ DV WLELD DQG OHVV
WKDQ RQH WKLUG RI WKH FRPELQHG OHQJWK RI
WDUVRPHUHV ± 0LG WDUVXV  ƫP ORQJ ZLWK
WDUVRPHUH  DOPRVW KDOI DV ORQJ DV WLELD +LQG
WDUVXV  ƫP ORQJ ZLWK WDUVRPHUH  KDOI DV ORQJ
DV WLELD DQG ZLWK ± FRPEOLNH URZV RI ODUJH
VHWDH SRVWHULRUO\ )LJXUH  $OO WDUVL ZLWK
YHQWURODWHUDO SDOLVDGHOLNH URZV RI OHDIOLNH
IODWWHQHG VHWDH )LJXUH  EXW RWKHUZLVH ZLWKRXW
VSHFLDOLVHG VHWDH RQ WKH YHQWUDO VXUIDFH 3XOYLOOL
UHGXFHG FRPSDUHG WR A. lubbockii SUHVHQW DV D
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FHQWUDO URG RU D[LV ZLWK VFDWWHUHG DFDQWKDH )LJXUH

Female
%RG\ OHQJWK  PP DSWHURXV ZLWK KDOWHUHV
ODFNLQJ 'LYLVLRQ EHWZHHQ WKRUD[ DQG DEGRPHQ
GLVWLQFW 7KRUD[ UHGXFHG LQ VL]H ZLWK SURQRWXP
YHU\ UHGXFHG PHVRQRWXP KXPSHG DQG
PHWDQRWXP DQG WKH DQWHULRU SDUW RI WKH ILUVW
DEGRPLQDO VHJPHQW IRUPLQJ D VDGGOHVKDSHG
UHFHVVLRQ )LJXUH  0HWDQRWXP DQG SRVWHULRU
KDOI RI PHWDSOHXURQ ODFNLQJ VHWDH DQG
PLFURWULFKLDDSSHDULQJHQWLUHO\VPRRWK
)RUH WDUVXV  ƫP ZLWK WDUVRPHUH 
DSSUR[LPDWHO\ KDOI DV ORQJ DV WLELD DQG KDOI WKH
FRPELQHG OHQJWK RI WDUVRPHUHV ± 0LG WDUVXV
 ƫP ORQJ ZLWK WDUVRPHUH  DOPRVW KDOI DV ORQJ
DV WLELD +LQG WDUVXV  ƫP ORQJ ZLWK WDUVRPHUH
 EHWZHHQ KDOI DQG WZR WKLUGV DV ORQJ DV WLELD 1R
IODWWHQHG VHWDH SUHVHQW YHQWUDOO\ RQ IRUH DQG PLG
OHJV WDUVRPHUH  RI KLQG OHJ ZLWK  SDOLVDGHOLNH
URZV RI IODWWHQHG VHWDH UHVHPEOLQJ WKRVH RQ DOO
PDOHWDUVL&ODZVDQGSXOYLOOLDVLQPDOH
Discussion
7KH DELOLW\ RI WKH PDOH Aenigmatias WR FDUU\ DQG
GLVSHUVH WKH DSWHURXV IHPDOH ZDV ILUVW PHQWLRQHG
E\ 6FKPLW]   ZKR VWDWHG WKDW ³'XULQJ
FRSXODWLRQ WKH IHPDOH ZKLFK LV KLGGHQ XQGHU WKH
EHOO\ RI WKH PDOH LV FDUULHG DZD\ E\ KLP LQ IOLJKW´
RXU WUDQVODWLRQ :KLOH GLUHFW ILHOG REVHUYDWLRQV
VHHP WR EH ODFNLQJ WKH LQGLUHFW HYLGHQFH LV
FRPSHOOLQJ IRU H[DPSOH WKH LQYDULDEOH SUHVHQFH
RI H[DFWO\ WKH VDPH QXPEHU RI PDOHV DQG IHPDOHV
LQ 0DODLVH WUDSV *RWR DQG 7DNHQR  SUHVHQW
VWXG\ % %URZQ SHUVRQDO FRPPXQLFDWLRQ
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9RO_$UWLFOH ,QWUDVSHFLILF SKRUHV\ KDV DOVR EHHQ REVHUYHG
HOVHZKHUH DPRQJ SKRULGV 7KH PDOH P.
borinquenensis LV FDSDEOH RI FDUU\LQJ LWV DSWHURXV
IHPDOH DW OHDVW  P LQ D VLQJOH IOLJKW 0LOOHU
 DQG SUREDEO\ HYHQ IXUWKHU  P ZDV WKH
SK\VLFDO OLPLW VHW E\ 0LOOHU¶V H[SHULPHQWDO GHVLJQ
0LOOHU¶V H[SHULPHQW DOVR VKRZHG WKDW VHYHUDO VXFK
IOLJKWV ZHUH XVXDOO\ PDGH ZLWK GLIIHUHQW IHPDOHV
VKRZLQJ WKDW LI QHFHVVDU\ FRQVHFXWLYH IOLJKWV FRXOG
EH SHUIRUPHG WR UHDFK D PRUH GLVWDQW RYLSRVLWLRQ
VLWH 7KH IXOO\ ZLQJHG IHPDOH RI Megaselia
scalaris /RHZ PD\ DOVR EH GLVSHUVHG E\ WKH PDOH
GXULQJ FRSXODWLRQ EXW WKH SUHVHQFH DQG XVH RI
ZLQJV E\ WKH IHPDOH PDNHV WUXH LQWUDVSHFLILF
SKRUHV\OHVVOLNHO\0LOOHU
7KH QHHG RI LQWUDVSHFLILF SKRUHV\ ZLWK D PDOH
FDUULHU PD\ EH DVVRFLDWHG ZLWK VSHFLDOL]DWLRQV LQ
WKH UHTXLUHPHQWV RI WKH HJJV DQG ODUYDH IRU
VXUYLYDO DQG GHYHORSPHQW 7KH PRUH VSHFLDOL]HG
DQG XQFRPPRQ DQ RYLSRVLWLRQ VLWH LV HJ
GHFD\LQJ EHHWOHV FHUWDLQ DQW QHVWV RU VSHFLILF
GHFD\LQJ IUXLWV WKH PRUH DGYDQWDJHRXV LW FRXOG EH
WR KDYH WKH PDOH VSHQGLQJ HQHUJ\ FDUU\LQJ WKH
IHPDOH WR D VXLWDEOH HJJ OD\LQJ VLWH HVSHFLDOO\ LI
WKH IHPDOHV DUH OHVV PRELOH WKDQ WKH PDOHV 0LOOHU
 REVHUYHG WKDW WKH PDOH P. borinquenensis
ZDV DEOH WR UHPHPEHU WKH ORFDWLRQ RI RYLSRVLWLRQ
VLWHV DQG WKHUHE\ FDUU\ VHYHUDO IHPDOHV VWUDLJKW WR
WKHVH VLWHV 6XFK GHSHQGHQF\ RQ VSHFLILF
RYLSRVLWLRQ VLWHV ZRXOG SUREDEO\ EH VWURQJO\
VHOHFWLYH IRU RU DW OHDVW HYROYH LQ SDUDOOHO ZLWK
PRUSKRORJLFDO VSHFLDOLVDWLRQV )HPDOHV RI ERWK P.
borinquenensis DQG A. lubbockii VHHP WR KDYH
XQGHUJRQH PRUSKRORJLFDO DGDSWDWLRQV LQ RUGHU WR
EHWWHU XWLOLVH WKHLU RYLSRVLWLRQ VLWHV )HPDOHV RI
ERWK VSHFLHV KDYH ORVW WKHLU ZLQJV DQG KDOWHUHV
ZKLFK LV PRVW SUREDEO\ UHODWHG WR WKHLU KDELWV RI
EXUURZLQJ LQ GHFRPSRVLQJ PDWWHU DQG OLYLQJ
ZLWKLQ DQW QHVWV UHVSHFWLYHO\ ERWK RI ZKLFK DUH
VXEWHUUDQHDQ RU DW OHDVW VXEVXUIDFH DFWLYLWLHV
7KHLU ERG\ VKDSHV KRZHYHU DUH PDUNHGO\
GLIIHUHQW UHIOHFWLQJ WKH GLIIHUHQFHV LQ WKHLU OLIH
KDELWV 7KH IHPDOH P. borinquenensis KDV D
GHIRUPDEOH WKRUD[ DQG DEGRPHQ WKDW DOORZV LW WR
EXUURZ WKURXJK GHFD\LQJ PDWWHU ZLWK WKH KHOS RI
SHULVWDOWLF PRYHPHQWV 0LOOHU  ,Q FRQWUDVW
WKH IHPDOH A. lubbockii KDV HYROYHG D IODWWHQHG
FRFNURDFKOLNH ERG\ VKDSH ZLWK ODUJH ODWHUDOO\
H[WHQGHG WKRUDFLF DQG DQWHULRU DEGRPLQDO
WHUJLWHV ZKLFK PD\ DVVLVW DQGRU SURWHFW KHU
ZKHQPRYLQJDURXQGLQWKHDQWQHVW
$LUOLIWLQJ WKH IHPDOH UHTXLUHV WKDW WKH PDOH EH DEOH
WR KROG ILUPO\ RQ WR KHU HLWKHU E\ VLPSO\
ZUDSSLQJ KLV OHJV DURXQG WKH IHPDOH ERG\ RU E\
XVLQJ VSHFLDOLVHG VWUXFWXUHV 7KH FRPPRQ
GLSWHUDQ DGKHVLYH VWUXFWXUHV DUH SDLUHG SXOYLOOL RQ
WKH WHUPLQDO WDUVDO VHJPHQW ZKLFK FDQ EH VHHQ IRU
PDOHV RI A. lubbockii DQG P. borinquenensis LQ
)LJXUHV  DQG  7KH KDLUOLNH VWUXFWXUHV RQ WKH
DGKHVLYH SDGV LH RQ WKH SXOYLOOL DUH FXWLFXODU
VLQJOHFHOOHG SURWXEHUDQFHV RU DFDQWKDH *RUE HW
DO  7KHVH ZRUN E\ PD[LPL]LQJ WKH DUHD LQ
FRQWDFW ZLWK WKH VXEVWUDWXP FRPELQHG ZLWK
DWWUDFWLYH FDSLOODU\ IRUFHV PHGLDWHG DV LQ PDQ\
LQVHFWV E\ SDG VHFUHWLRQV *RUE HW DO 
%HXWHO DQG *RUE  7KHVH DGKHVLYH VWUXFWXUHV
DUH FRPPRQ DPRQJ 'LSWHUD DQG DOORZ WKHP WR
ZDON RQ VPRRWK YHUWLFDO DQG RYHUKDQJLQJ
VXUIDFHV
7KH SXOYLOOL RI P. borinquenensis DUH UHGXFHG
FRPSDUHG WR WKRVH RI A. lubbockii EXW QRQH RI
WKHP DUH SDUWLFXODUO\ ZHOO GHYHORSHG 7KH
FRPPRQ DLUOLIWLQJ EHKDYLRXU RI ERWK VSHFLHV DQG
WKH ODUJH GLIIHUHQFH LQ SXOYLOOL VL]H PD\ VXJJHVW
WKDW WKHUH DUH RWKHU VWUXFWXUHV WKDQ WKHVH LQYROYHG
LQ KROGLQJ WKH IHPDOH GXULQJ IOLJKW 0LOOHU 
REVHUYHG WKDW WKH PDOH P. borinquenensis SRXQFHV
RQ WKH IHPDOH DQG JUDVSV KHU DURXQG WKH DEGRPHQ
ZLWK KLV PLG OHJV 1HLWKHU WKH IHPDOH DEGRPHQ
QRU WKH PDOH PLG OHJV RI P. borinquenensis DSSHDU
WR KDYH DQ\ VSHFLDOL]HG VWUXFWXUHV DGDSWHG IRU
VHFXULQJWKHPDOHJULSRQWKHIHPDOH
7KH ODUJH DQG IODWWHQHG IRUH WDUVRPHUHV RI WKH
PDOH A. lubbockii DQG WKH QXPHURXV )$7 VHWDH
SUHVHQW RQ WKH YHQWUDO VXUIDFH )LJXUHV   DUH
KHUH K\SRWKHVLVHG WR EH LQVWUXPHQWDO LQ WKH
VHL]LQJ DQG KROGLQJ RI WKH IHPDOH GXULQJ
FRSXODWLRQ DQG IOLJKW 7KH LQFUHDVH LQ FRQWDFW DUHD
UHSUHVHQWHG E\ WKH )$7 VHWDH UHODWHV ZHOO WR WKH
VLPLODU FRQGLWLRQ DWWDLQHG E\ WKH QXPHURXV
VSDWXODWH DFDQWKDH RI WKH GLSWHUDQ SXOYLOOXV DV
GHVFULEHGE\ %HXWHODQG*RUE
)ULFWLRQEDVHG V\VWHPV RI DWWDFKPHQW RFFXU
ZKHUH ERWK FRQWDFWLQJ VXUIDFHV DUH SUHGHILQHG
DQG FDQ LQWHUDFW ZLWK HDFK RWKHU *RUE HW DO
 6XFK V\VWHPV DUH GHVFULEHG E\ *RUE
D E LQ KLV VWXGLHV RI KHDGDUUHVWLQJ
V\VWHPV LQWHUVHJPHQWDO IL[DWRUV DQG
HO\WUDORFNLQJ PHFKDQLVPV 7KH DGYDQWDJHV RI
VXFK VWUXFWXUHV DUH HQHUJ\ HIILFLHQF\ DQG VWDELOLW\
(QHUJ\ LV XVXDOO\ RQO\ UHTXLUHG GXULQJ IL[DWLRQ
DQG UHOHDVH RI WKH WZR LQWHUDFWLQJ VXUIDFHV 2QFH
HQHUJ\ LV VSHQW LQWHUORFNLQJ RU XQORFNLQJ WKH
VXUIDFHV WKH\ ZLOO UHPDLQ WRJHWKHU ZLWKRXW DQ\
IXUWKHU HQHUJ\ FRVWV 7KH VWDELOLW\ RI WKHVH
VWUXFWXUHV FRPHV IURP WKH LQWHUDFWLRQ EHWZHHQ
WKH WZR VXUIDFHV WKDW LQWHUORFN DQG IL[DWH WR HDFK
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH RWKHU )XUWKHUPRUH WKH WZR VXUIDFHV QHHG QRW EH
SUHFLVHO\ SRVLWLRQHG DQG WKH\ KDYH D IDVW DQG
UHYHUVLEOH ILUP DQG WLJKW JULS %HXWHO DQG *RUE
 2QH RI WKH NH\ HOHPHQWV LV WKH IULFWLRQ
IRUFH FUHDWHG E\ WKH WZR RSSRVLQJ FXWLFXODU
HOHPHQWV DV WKH\ VOLGH SDVW DQG GLVWRUW HDFK RWKHU
*RUEDQG3RSRY
,Q Aenigmatias lubbockii WKH GLPHQVLRQV RI WKH
PDOH IRUH WDUVDO )$7 VHWDH DQG WKH DFDQWKDH RU
PLFURWULFKLD RQ WKH ODWHUDO VXUIDFH RI WKH IHPDOH
WKRUDFLF DQG DEGRPLQDO WHUJDO H[WHQVLRQV VXJJHVW
WKH H[LVWHQFH RI D VLPLODU DWWDFKPHQW V\VWHP 7KH
PLFURWULFKLD RQ WKH IHPDOH DEGRPLQDO WHUJDO
H[WHQVLRQV KDYH D PHDQ OHQJWK RI  ƫP DQG DUH
DUUDQJHG DERXW  ƫP DSDUW ZKLOH WKH )$7 VHWDH
RI WKH PDOH IRUH WDUVXV DUH DERXW  ƫP ORQJ DQG
 ƫP ZLGH 7KH SRVLWLRQ RI WKH PDOH IRUH WDUVXV
K\SRWKHVL]HG LQ )LJXUH  ZRXOG HQVXUH IULFWLRQ
IRUFHV FDXVHG E\ WKH GLVVLPLODULW\ LQ WKH ZLGWK RI
WKH )$7 VHWDH DQG WKH VSDFLQJ EHWZHHQ WKH
LQGLYLGXDO PLFURWULFKLD RQ WKH IHPDOH WRJHWKHU
ZLWK UHVLVWDQFH FDXVHG E\ WKH IODWWHQHG
DUURZKHDG VKDSHG )$7 VHWDH ZHGJLQJ EHWZHHQ
WKHPLFURWULFKLD
7KH IHPDOH ERG\ VHHPV WR KDYH LWV PDLQ GLYLVLRQ
PRUH EHWZHHQ DEGRPLQDO VHJPHQWV  DQG  WKDQ
EHWZHHQ WKH WKRUD[ DQG DEGRPLQDO VHJPHQW RQH
)LJXUH  7KH WKRUD[ SOXV WKH WKUHH IROORZLQJ
DEGRPLQDO WHUJLWHV WKRXJK QRW IXVHG DUH YHU\
WLJKWO\ FRQQHFWHG DQG DSSHDU WR IRUP D VHSDUDWH
XQLW RU WDJPD $ YHQWURODWHUDO YLHZ VKRZV WKDW WKH
WKRUD[ DQG WKH ILUVW WKUHH DEGRPLQDO VHJPHQWV
SRVVHVV VWUXFWXUDOO\ VLPLODU DQG FORVHO\ DSSUHVVHG
PDUJLQDO H[WHQVLRQV )LJXUH  7KLV VKLIW LQ
WDJPRVLV ZDV DOVR REVHUYHG E\ 0HLQHUW 
ZKHQ KH GHVFULEHG WKH IHPDOH A. blattoides  
lubbockii DV FDQ EH VHHQ IURP KLV LOOXVWUDWLRQ RI
WKH IHPDOH KDELWXV )LJXUH  0HLQHUW KRZHYHU
PLVLQWHUSUHWHG WKH VHJPHQWDO KRPRORJLHV ZKHQ
KH ZURWH ³%XW HYHQ PRUH DVWRXQGLQJ LV LW WKDW WKH
WKRUD[ IDU IURP EHLQJ IXVHG LV GLYLGHG LQWR LWV
ULQJV DQG WKDW WKHVH ULQJV DUH QRW MRLQHG E\
VXWXUHV EXW WKDW WKH\ DUH RYHUKDQJLQJ DQG
WRJHWKHU ZLWK WKH DEGRPLQDO ULQJV FUHDWH D URZ RI
RYHUKDQJLQJ ULQJV 7KH WKRUD[ LV QRW KHUH GLVWLQFW
DV D VHSDUDWH VHFWLRQ RI WKH LQVHFW ERG\´ 0HLQHUW
  RXU WUDQVODWLRQ 0HLQHUW¶V
DVWRQLVKPHQW ZDV FDXVHG E\ KLV PLVLQWHUSUHWDWLRQ
RI WKH H[WHQW RI WKH WKRUD[ ZKLFK LQ 'LSWHUD LQ
JHQHUDO LV GRPLQDWHG E\ WKH PHVRWKRUD[ DQG ZLWK
RQO\ UHPQDQWV OHIW RI SUR DQG PHWDWKRUD[ ,Q WKH
TXRWHG SDVVDJH 0HLQHUW GHVFULEHV WKH WKRUD[ DQG
WKHIROORZLQJDEGRPLQDOVHJPHQWV
:H DUH KHUH K\SRWKHVLVLQJ WKDW WKLV GLYLVLRQ RI WKH
ERG\ LV FRQYHQLHQW LI WKH IHPDOH LV WR EH OLIWHG DV
LW PD\ JLYH WKH PDOH D PRUH ULJLG DQG VWDEOH JULS
7KH OHQJWK DORQJ WKH PDUJLQ RI WKH WHUJDO
H[WHQVLRQV DQG WKH FRPELQHG OHQJWK RI WKH PDOH
IRUH WDUVDO VHJPHQWV DUH YHU\ VLPLODU 7KH
H[WHQVLRQV ZRXOG VHHP WR SURYLGH DQ LGHDO VKHOI
IRU WKH PDOH WR SRVLWLRQ KLV IRUH WDUVL VR WKDW
WDUVRPHUHV ± ILW XQGHU WKH WKRUDFLF DQG ILUVW WZR
DEGRPLQDO WHUJDO H[WHQVLRQV DQG WKH WZR ODVW
WDUVRPHUHV ILW XQGHU WKH H[WHQVLRQ RI WKH WKLUG
DEGRPLQDO VHJPHQW 0LOOHU¶V  REVHUYDWLRQ
RI WKH FRSXODWLRQ VHTXHQFHV RI P. borinquenensis
VKRZV WKDW WKH PDOH ZKLOH PRXQWHG LV FDSDEOH RI
UHDFKLQJ WKH JURXQG ZLWK WKH WLS RI KLV IRUH OHJV
,Q WKLV SRVLWLRQ WKH GLVWDO HQG RI WKH IRUH WLELD
UHDFKHV DSSUR[LPDWHO\ WKH DQWHULRU FRUQHU RI WKH
IHPDOH QRWXP ,Q WKH FDVH RI A. lubbockii WKH
FRSXODWRU\ SRVLWLRQ ZLWK D ILUP JULS XQGHU WKH
WHUJDO VKHOI ZRXOG EH DWWDLQDEOH IURP VXFK D
SRVLWLRQ E\ WKH IRUH WDUVL IROGLQJ EDFNZDUGV DQG
XSZDUGV FODVSLQJ RQ WR WKH YHQWUDO VLGH RI WKH
WHUJDO H[WHQVLRQV DV VKRZQ LQ )LJXUH  ,Q WKLV
SRVLWLRQ WKH PDOH ZRXOG EH DEOH WR KROG WKH
IHPDOH ILUPO\ LQ SODFH ERWK GXULQJ IOLJKW DQG RQ
WKHJURXQG
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